Quantification of immature and mature collagen crosslinks by liquid chromatography-electrospray ionization mass spectrometry in connective tissues.
We describe a novel high performance liquid chromatography-electrospray ionization mass spectrometry (HPLC-ESI-MS) method for the simultaneous quantification of enzymatic immature (dihydroxylysinonorleucine DHLNL, hydroxylysinonorleucine HLNL) and mature (pyridinoline PYD, deoxypyridinoline DPD) collagen crosslinks in connective tissues. The crosslinks were separated on a C18 Atlantis T3 reversed-phase column with heptafluorobutyric acid (HFBA) as volatile ion-pairing reagent in an acetonitrile-water mobile phase. Detection was carried out by electrospray ionization mass spectrometry in a positive ion mode with selected ion recording (SIR). This method is more sensitive and selective than ion exchange chromatography with post-column ninhydrin detection which is the reference method used for the simultaneous quantification of collagen enzymatic divalent and trivalent crosslinks. The intra and inter-day precision errors were less than 3.4 and 7.7%, respectively for DHLNL, 3.5 and 5.9%, respectively for HLNL, 4.0 and 5.2%, respectively for PYD, 8.2 and 10.7%, respectively for DPD. This novel technique should be useful to quantify simultaneously DHLNL, HLNL, PYD and DPD in connective tissues and to evaluate the maturation of collagen by determination of the ratio between immature and mature enzymatic crosslinks.